Ethological reproductive isolation and genetic divergence across 26 protein loci were measured among populations of the salamander Desmognathus ochrophaeus in the southern Appalachian Mountains. Levels of ethological isolation varied from none to complete and were statistically significant for all but two pairings between populations inhabiting different mountain ranges. When geographic and genetic distances were treated as independent variables in multiple correlation analyses, they accounted for about halfthe variance in levels of ethological isolation. When genetic distance is held constant, the remaining relationship between ethological isolation and geographic distance is still statistically significant. When geographic distance is held constant, the remaining relationship between genetic distance and levels of ethological isolation is nonsignificant, as is the relationship between geographic distance and genetic distance when ethological isolation is held constant. Ethological isolation and genetic divergence evidently both reflect the gradual divergence of allopatric populations, but genetic distance is a poor predictor of ethological isolation in these salamanders.
A survey of ethological (defined as sexual) isolation among populations of a single species can illuminate the manner in which reproductive isolation evolves. By testing multiple pairs of populations for sexual compatibility, we can observe critical early stages in the origin of reproductively isolated species. Despite their value, such surveys are difficult to accomplish because of the technical problems of conducting and scoring a large number of mating trials. Consequently, surveys have been conducted in only a few animal taxa and rarely in vertebrates (1) (2) (3) . Plethodontid salamanders of the genus Desmognathus are ideal material for such a survey because large-scale testing of mating compatibility is feasible and because insemination can be unambiguously scored for several hours after mating trials (4) (5) .
In this paper we survey levels of ethological isolation among populations of the salamander Desmognathus ochrophaeus. In the southern Appalachian Mountains of the eastern United States this species consists of many disjunct populations among which there is considerable genetic differentiation, striking variation in body size, life history, and color pattern and, for two of them, significant, though incomplete, ethological isolation (4, 6) . We here report on the extent and nature of variation in levels ofethological isolation among southern Appalachian D. ochrophaeus populations and specifically address two questions: is the extent of ethological isolation correlated with the degree of allozyme divergence among populations, and how do these two manifestations of evolutionary divergence relate to geographic distances among populations?
A variety of stochastic and deterministic processes should generate both ethological isolation (7) (8) (9) (10) and allozyme differentiation (11) (12) (13) 
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Knob (JK) populations. These procedures generated a total of 7 "populations" for use in the multiple correlation analysis described below. Conditions of maintenance of salamanders in laboratories at both Smith College and the University of Chicago were similar and are described in detail elsewhere (5) .
Measurement of Ethological Isolation. Individual salamanders will mate repeatedly over periods of several months (17) (18) (19) . The experimental design used in all crosses was modified from that used in a previous study (4) Fig. 1 shows a dendrogram constructed from a matrix of modified Rogers genetic distances (29) by the UPGMA method (31) . The clusters of populations on the dendrogram correspond to geographic groupings, and, in general, the more deeply differentiated two populations are, the farther apart they are geographically. The MR population, however, is quite differentiated from all other populations (Nei distances range from 0.384 to 0.637), and genetic distances for comparisons with MR show no tendency to increase with geographic distance.
Associations Between Ethological Isolation, Genetic Distance, and Geographic Distance. Scatterplots of ethological isolation against geographic distance and genetic distance ( Fig. 2 A and B) indicate positive correlations for both sets of variables. Likewise, genetic distance increases with geographic distance (Fig. 2C) . Table 1 summarizes the results of the multiple correlation analysis. Simple correlation coefficients indicate that genetic distance and ethological isolation are both significantly correlated with geographic distance (P <0.05), whereas ethological isolation and genetic distance are not significantly correlated (P = 0.077).
The partial correlation coefficients indicate that the relationship between isolation and geographic distance remains significant when genetic distance is held constant (P = 0.027), but neither of the other partial correlation coefficients is significant (P > 0.05). These analyses suggest that ethological isolation is correlated with geographic distance between populations. Information on genetic distance between populations appears to be of no additional value in attempting to predict levels of V-V explanation is that genetic distance and ethological isolation both reflect overall genetic divergence. Controlling for ethological isolation in the multiple correlation amounts to controlling for level of genetic divergence, which leaves little further effect of geographic distance on genetic distance. This apparent primacy of geographic distance as a predictor of genetic divergence and ethological isolation suggests relatively minor roles for founder effects and drift as speciational mechanisms in these salamanders. However, ethological isolation and genetic distance are both subject to several sources of measurement error, whereas the determination of geographic distance is not, and our data should not be regarded as conclusive on this point.
We cannot speculate on levels of genic divergence and ethological isolation required to isolate sympatric populations of these salamanders. However, we must conclude that high levels of ethological isolation can evolve among allopatric populations and note that levels of genetic differentiation between some southern Appalachian D. ochrophaeus populations approach and even exceed those among certain sympatric species of Desmognathus (36) . D. ochrophaeus appears to be a species in the process of fragmenting.
